Adrenal cysts, a rare entity, are usually nonfunctional and asymptomatic. Here, we report a 32-year-old woman who presented with mild breathlessness and vague abdominal fullness and discomfort that had lasted 6 months. Chest radiography showed elevation of the left side of the diaphragm. Abdominal sonography showed an anechoic lesion of >15 cm, without a septum, that was situated over the left abdominal area. Abdominal computed tomography (CT) showed a 20 cm suprarenal cyst located between the pancreas, spleen, and left kidney, causing anterior displacement of the pancreas and inferior displacement of the left kidney. Magnetic resonance imaging confirmed the CT and sonographic findings, and revealed that the cystic mass was originating from the left adrenal gland. Fluid analysis of the cystic lesion showed no evidence of infection or malignancy. A laparoscopic adrenalectomy was performed. Histopathologically, the adrenal tissue showed no evidence of adenoma or malignancy, and the cystic component showed a flattened endothelial lining with fibrotic tissue, consistent with an endothelial cyst. The postoperative course was uneventful and the patient had no evidence of recurrence during a 6-year follow-up. We discuss the diagnosis and management of adrenal cysts.
Introduction
Adrenal cysts are relatively uncommon and asymptomatic. Their incidence in autopsy studies is approximately 0.064e0.18% [1] . With the advent and widespread use of sonography, computed tomography (CT), and magnetic resonance imaging (MRI), more adrenal cysts are being discovered incidentally. In 1999, Neri and Nance reviewed 613 adrenal cysts and reported that the majority were between 5.1 and 10 cm in size [2] . The management of adrenal cysts depends on size and symptoms, and whether they are functional. When adrenal cysts are larger than 6 cm, symptomatic or functional, or malignancy is suspected, surgical exploration is recommended. Laparoscopic management is a safe and minimally invasive method for adrenal cysts. We report here a case of a giant adrenal cyst that was successfully managed by laparoscopic surgery.
Case report
A 32-year-old woman presented with mild breathlessness and vague abdominal fullness and discomfort that had lasted for 6 months. She visited our hospital, where chest radiography showed elevation of the left side of the diaphragm. Abdominal sonography showed an anechoic lesion measuring over 15 cm in diameter, without a septum, that was situated over the left abdominal area. The patient was admitted for further investigation.
On admission, the patient had normal blood pressure and mild abdominal distension without tenderness. Laboratory investigations, including routine blood tests, chemistry, electrolytes, and tumor markers were within normal limits. Abdominal CT showed a 20 cm suprarenal cyst located between the spleen, left kidney, and pancreas ( Fig. 1A ). MRI revealed a 20 cm Â 13 cm Â 17 cm left retroperitoneal cyst with anterior displacement of the pancreas and inferior displacement of the left kidney; it was thought to originate from the left adrenal gland ( Fig. 1B,C) . The diagnosis was a left adrenal cyst. For further management, we inserted a pigtail catheter to drain the cyst. Examination of the cystic fluid showed no evidence of infection or malignancy. A laparoscopic adrenalectomy was undertaken after 2 L of cystic fluid had been drained. The operation was performed via a retroperitoneal approach. The left adrenal grand adhered to the cyst. There were no adhesions between the lesion and the pancreatic tail, spleen, or upper pole of the left kidney. An elastic bag was used to remove the cyst from abdominal cavity. Grossly, the adrenal cyst was a grayish-white, glistening mass of well-circumscribed tissue ( Fig. 2A) . Histopathologically, the adrenal tissue showed no evidence of adenoma or malignancy. The cystic component showed a flattened endothelial lining with fibrotic tissue and smooth muscle in the wall (Fig. 2B ). Immunohistochemistry staining with CD34 was positive. A diagnosis of adrenal endothelial cyst was made.
The patient was discharged on the 5 th day after surgery. The postoperative course was uneventful, and the patient remained well without evidence of recurrence during a 6-year follow-up.
Discussion
Adrenal cysts are rare entities, with a reported incidence of 0.064e0.18% in autopsy studies [1] and 5e6% in clinical series [3, 4] . However, with the advent and widespread use of sonography, CT, and MRI, more adrenal cysts are being discovered incidentally. Adrenal cysts have been found in patients from the prenatal developmental stages to 86 years old, and peak in the third to sixth decades [2] . They are usually unilateral, have no predilection for either side, and occur more frequently in females, with a 2:1 to 3:1 ratio [4, 5] . Most adrenal cysts are between 5.1 and 10 cm, with a mean size of around 9.6 cm [2] . The largest cyst to date, 50 cm in diameter, was reported by Esquivel and Grabstald [6] . In our case, the adrenal cyst was 20 cm in diameter, which is classified as a giant adrenal cyst.
Adrenal cysts are usually asymptomatic. Characteristically, the symptoms are vague and nonspecific. The three most prominent clinical features are dull pain in the adrenal area, gastrointestinal symptoms, and a palpable mass. Additionally, infection, intracystic hemorrhage, and hypertension have been reported [7e9]. The mechanism of adrenal cyst-associated hypertension is probably through the pressure that the cyst exerts on the renal tissue and its vasculature. Amelioration of high blood pressure has been noted after removal of an adrenal cyst [9] .
Another condition associated with adrenal cyst-associated hypertension is cystic pheochromocytoma [10] . Clinically, our patient did not have episodic headache, sweating, tachycardia, or hypertension; therefore, cystic pheochromocytoma was not favored. However, because cystic pheochromocytoma may not present with the classic symptoms and a subclinical functional adrenal tumor is not uncommon, a 24-hour urine vanillylmandelic acid or fractionated metanephrine level should be obtained before surgery to exclude this possibility.
A diagnosis of adrenal cyst begins with a careful history and physical examination to determine whether the patient is presenting with signs and symptoms or whether a cyst has been discovered incidentally. With the advanced development of imaging, sonography, and CT, it is possible to differentiate cystic lesions from solid masses. MRI has advantages over CT and sonography by virtue of its ability to display coronal and sagittal projections that can determine the origin of the retroperitoneal cyst, especially for a giant cyst [11] . MRI has also been reported to have greater specificity because of its ability to differentiate among nonfunctional tumors, functional tumors, metastases, simple cysts, and intra-adrenal hemorrhage [11] . In our case, we could clearly identify the giant cyst arising from the left adrenal gland, and MRI provided strong confirmation that this was a benign lesion. Adrenal angiography can help to differentiate benign or malignant lesions by demonstrating vascularity, and an adrenal cyst should show as an avascular lesion [12] .
Aspiration of an adrenal cyst may help to differentiate its nature. In one report, the sensitivity and specificity of cytology in detecting malignancy were 85% and 100%, respectively [13] . In our case, we drained the cyst with a pigtail catheter initially because of the patient's clinical discomfort and the difficulty of performing an operation in the presence of a huge adrenal cystic lesion. The cytology of the cystic fluid showed no evidence of malignancy.
In 1966, based on Abeshouse et al's report, Foster proposed a pathological classification of adrenal cysts into four categories: epithelial, endothelial, pseudocyst, and parasitic [14, 15] . In those studies, endothelial cysts were the most common type (45%), falling into two subtypesdlymphangiomatous and angiomatous. Endothelial cysts are identified based on the endothelial cell lining of the cyst wall. Pseudocysts were the second most common type of adrenal cyst (39%), and these are identified based on a fibrous wall lacking an epithelial or endothelial lining. However, the percentage of pathologic classification of adrenal cysts is different from the one reported in a Japanese series [7] . In Tanuma's series, pseudocysts were the most common type, (62.9%), followed by endothelial cysts (29.6%) and epithelial cysts (7.5%). Nevertheless, Foster's classification does not include all pathological findings. Neri et al collected a total of 613 cases and reclassified cysts into five subcategories, adding the unspecified benign adrenal cyst as an additional category [2] . In their series, pseudocysts were the most common type (56%), followed by endothelial cysts (24%). In our case, the cystic wall had an endothelial lining, consistent with an adrenal endothelial cyst.
Small, asymptomatic, or nonfunctioning adrenal cysts can be followed clinically without intervention. However, when they are over 6 cm in diameter, symptomatic, or functional, or when malignancy is suspected, surgical exploration is recommended. The choices for surgical intervention include open surgery with cyst enucleation, en bloc adrenalectomy, or laparoscopic surgery with cyst decortication and partial or total adrenalectomy [3] . Simple laparoscopic enucleation of the cyst with preservation of the kidney and the adrenal gland is the most favored procedure [16] . However, for potentially malignant or complex adrenal cysts, the operation should be carried out abiding by the principles of surgical oncology. Two reports from Taiwan demonstrated that laparoscopic management with en bloc excision via a lateral transperitoneal approach is safe and feasible, while maintaining the benefits of minimal invasiveness [17, 18] .
In our patient, the adrenal cyst was considered benign from clinical manifestations and imaging studies, so we performed pigtail drainage before a definite operation. Furthermore, because of compression by the giant cyst and adherence of the cystic wall to the remnant of a small flattened gland in our case, laparoscopic adrenalectomy was performed smoothly. The minimal invasiveness of the laparoscopic approach for adrenal cysts proved to be a safe procedure with a short operative time, low analgesic requirement, and short hospital stay.
In summary, this is a case of a giant adrenal cyst presenting with nonspecific gastrointestinal symptoms. The preoperative diagnosis was made by CT and MRI. A laparoscopic adrenalectomy was performed without complications. The pathology was consistent with an adrenal endothelial cyst. However, when managing an adrenal cyst, the possibility of cystic adrenal carcinoma and cystic pheochromocytoma should be taken into consideration before surgery.
